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(57) ABSTRACT 

A novel amplitude deviation correction circuit Which cor 
rects an amplitude deviation betWeen an 1 signal and a Q 
signal is disclosed. An average amplitude deviation betWeen 
an 1 signal ampli?ed by a variable gain ampli?er and a Q 
signal ampli?ed by another variable gain ampli?er is 
detected by an amplitude comparison circuit, and +1 volt or 
—1 volt is outputted in response to a result of the detection. 
An integration circuit integrates the output of the amplitude 
comparison circuit and controls the gains of the variable 
gain ampli?ers in response to a result of the integration. 

19 Claims, 6 Drawing Sheets 
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AMPLITUDE DEVIATION CORRECTION 
CIRCUIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an amplitude deviation 

correction circuit, and more particularly to an amplitude 
deviation correction circuit Which corrects an amplitude 
deviation betWeen tWo baseband signals of an I signal and a 
Q signal after orthogonal demodulation in a receiver for an 
orthogonal phase modulation signal Which employs a direct 
conversion system. 

2. Description of the Related Art 
Conventionally, orthogonal phase modulation is used for 

a digital portable telephone receiver (PDC (Personal Digital 
Cellular system), a PHS (Personal Handy phone System) 
receiver and a CDMA (Code Division Multiple Access) 
receiver. In the receivers mentioned, a heterodyne system is 
used most popularly Wherein a received radio frequency 
signal is converted into an intermediate frequency signal and 
then tWo baseband signals are produced by an orthogonal 
demodulator, Whereafter decoding is performed for the 
baseband signals by a baseband processing section in the 
folloWing stage. 

FIG. 5 shoWs an example of a conventional receiver of the 
heterodyne system. Referring to FIG. 5, the conventional 
receiver of the heterodyne system includes an antenna 1, a 
radio frequency band-pass ?lter (RF BPF) 2, a loW noise 
ampli?er (LNA) 3, an image ?lter (IM BPF) 41, a ?rst mixer 
(MIXER) 42, an IF (intermediate frequency) ?lter (IF BPF) 
43, a ?rst local oscillator 25, an AGC (automatic gain 
control) circuit 70, an orthogonal demodulator 4, and a pair 
of baseband ?lters (BB BPF) 5 and 6. 

The AGC circuit 70 includes variable gain ampli?ers 
(VGA) 8 to 11 and a gain controlling voltage generation 
circuit 16. The orthogonal demodulator 4 includes an ampli 
?er 31, a pair of double-balanced mixers 32 and 33, and a 
90° phase branching unit (0/90) 34. 

In operation, a radio frequency signal received by the 
antenna 1 is band-limited by the radio frequency band-pass 
?lter 2 so that a signal of a reception band is extracted. The 
band-limited signal is ampli?ed by the loW noise ampli?er 
3 and then passes through the image ?lter 41 Which removes 
an image frequency of the ?rst mixer 42. An output of the 
image ?lter 41 is mixed With a ?rst local signal produced by 
the ?rst local oscillator 25 by the ?rst mixer 42 so that it is 
converted into a signal of an intermediate frequency. The 
intermediate frequency signal (IF signal) is band-limited by 
the IF ?lter 43 so that adjacent channel components are 
suppressed. 
An output of the IF ?lter 43 is ampli?ed by the AGC 

circuit 70 so that the average amplitude thereof may be ?xed. 
Description of a circuit and an algorithm for controlling the 
gain of the AGC circuit 70 is omitted herein because they do 
not have a direct relationship to the present invention. The 
dynamic range of the AGC circuit 70 reaches several tens dB 
(approximately 80 dB With a CDMA receiver). The IF signal 
having the controlled amplitude is orthogonally demodu 
lated into tWo baseband signals of an I signal and a Q signal 
With a signal from a second local oscillator 44 by the 
orthogonal demodulator 4. The I signal and the Q signal are 
outputted as signals 23 and 24 after they are band-limited by 
the baseband ?lters 5 and 6, respectively. 
A receiver of the heterodyne system used most popularly 

at present has such a construction and operates in such a 
manner as described above. The receiver of the heterodyne 
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2 
system having the construction described above has a prob 
lem in that it is dif?cult to use a large scale integrated circuit 
to form the receiver and thus di?icult to miniaturiZe the 
circuit and reduce the number of parts in the future. For 
example, the image ?lter 41 is required in the preceding 
stage to the ?rst mixer 42. Also the IF ?lter 43 is required 
for processing in the intermediate frequency band. In the 
present stage, the elements mentioned are each formed from 
a passive element such as a SAW (surface acoustic Wave) 
element or a dielectric ?lter and cannot be incorporated 
readily into an IC. Further, a second local signal is required 
by the orthogonal demodulator 4, and the second local 
oscillator 44 is required to generate the second local signal. 

In the future, it is estimated to be requested to form also 
a high frequency circuit as a large scale integrated circuit 
and signi?cantly reduce the scale of an apparatus, and 
therefore, the currently employed construction must be 
revieWed. One of possible solutions resides in a direct 
conversion system. A construction of a receiver of the direct 
conversion system is shoWn in FIG. 6. 

Referring to FIG. 6, the receiver of the direct conversion 
system includes an antenna 1, a radio frequency band-pass 
?lter 2, a loW noise ampli?er 3, an orthogonal demodulator 
4, a pair of baseband ?lters 5 and 6, and an AGC circuit 7a. 
The orthogonal demodulator 4 includes an ampli?er 31, a 
pair of double-balanced mixers 32 and 33, and a 90° phase 
branching unit 34. The AGC circuit 711 includes variable 
gain ampli?ers 8 to 15 and a gain controlling voltage 
generation circuit 16. 

In operation, a radio frequency signal received by the 
antenna 1 is band-limited by the radio frequency band-pass 
?lter 2 so that a signal of a reception band is extracted. The 
band-limited signal is ampli?ed by the loW noise ampli?er 
3 and inputted as it is to the orthogonal demodulator 4. 
While the orthogonal demodulator 4 is driven With a local 
signal produced by the local oscillator 25, the local signal 
has a frequency equal to the central frequency of the radio 
frequency signal to be received. Baseband signals are pro 
duced directly from the radio frequency signal by the 
orthogonal demodulator 4. 

According to the construction of the receiver of the direct 
conversion system described above, since no image fre 
quency is involved, the image ?lter 41 is unnecessary. The 
baseband signals are tWo I and Q signals and are ampli?ed 
by the AGC circuit 711 so that the average amplitudes thereof 
may be ?xed after they are band-limited by the baseband 
?lters 5 and 6, respectively. Since a circuit and an algorithm 
for controlling the gains of the baseband ?lters 5 and 6 do 
not have a direct relationship to the present invention, 
description of them is omitted herein. The dynamic range of 
the AGC circuit 711 reaches several tens dB (approximately 
80 dB With the CDMA). Outputs of the AGC circuit 711 are 
outputted as signals 23 and 24 to the folloWing stage. 

In the receiver of the direct conversion system, channel 
?lters for suppressing adjacent channels are implemented 
not from SAW ?lters of the IF band but from the baseband 
?lters 5 and 6. Since the elements can be implemented With 
a circuit Which employs an active element, they are suitable 
for formation into an IC. Further, since a radio frequency 
signal is converted directly into a baseband signal, the 
second local oscillator 44 is unnecessary. Furthermore, also 
the image ?lter 41 is unnecessary as described hereinabove. 
Therefore, there is the possibility that all elements of the 
reception circuit from the loW noise ampli?er to the base 
band output can be formed into a single chip. This contrib 
utes very much to miniaturization and reduction in number 
of parts of a portable telephone set. 
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However, the receiver of the direct conversion system has 
the following problem. While, according to the conventional 
construction of the receiver of the heterodyne system, an 
AGC circuit may be provided at only one place for an IF 
signal, according to the receiver of the direct conversion 
system, it is necessary to provide AGC circuits separately for 
an I signal and a Q signal of the baseband. 
As shoWn in FIG. 6, on the I signal side, an AGC circuit 

is formed from the variable gain ampli?ers 8, 9, 10 and 11, 
and on the Q signal side, another AGC circuit is formed from 
the variable gain ampli?ers 12, 13, 14 and 15. Where 
different variable gain ampli?ers are provided for the I signal 
and the Q signal in this manner, even if the gains are 
controlled With the same gain controlling signal 22, a 
deviation in gain still occurs. For example, if total gain 
errors of the variable gain ampli?er 8, 9, 10 and 11 and the 
variable gain ampli?ers 12, 13, 14 and 15 are individually :3 
dB, then an amplitude deviation of :6 dB in the maximum 
appears betWeen the I signal and the Q signal. This corre 
sponds to just tWice or one half and makes a cause of quality 
deterioration at a decoding circuit in the folloWing stage. 

MeanWhile, an example of an amplitude deviation cor 
rection circuit of the type described is disclosed in Japanese 
Patent Laid-Open No. 94981/ 1995 (hereinafter referred to as 
document 1) and Japanese Patent Laid-Open No. 266498/ 
1997 (hereinafter referred to as document 2). According to 
the technique disclosed in the document 1, the levels of an 
I signal and a Q signal are compared With a preset level, and 
the gain variation rates of ampli?ers for amplifying the I 
signal and the Q signal are varied in response to the 
deviations. According to the technique disclosed in the 
document 2, the difference in ampli?cation degree betWeen 
tWo ampli?ers for amplifying an I signal and a Q signal is 
minimized based on an integration value of the difference in 
output voltage betWeen the I signal and the Q signal. A 
different example is disclosed also in Japanese Patent Laid 
Open No. 22859/1998 (hereinafter referred to as document 
3). 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
amplitude deviation correction circuit of a novel construc 
tion Which can correct an amplitude deviation betWeen an I 
signal and a Q signal. 

In order to attain the object described above, according to 
an aspect of the present invention, there is provided an 
amplitude deviation correction circuit, comprising ?rst 
ampli?cation means for amplifying a ?rst signal, second 
ampli?cation means for amplifying a second signal, ampli 
tude deviation detection means for comparing amplitudes of 
the ?rst and second signals ampli?ed by the ?rst and second 
ampli?cation means With each other to detect an average 
amplitude deviation betWeen the ?rst and the second signals, 
and integration means for integrating an output of the 
amplitude deviation detection means and controlling gains 
of the ?rst and second ampli?cation means based a result of 
the integration. 

According to another aspect of the present invention, 
there is provided an amplitude deviation correction circuit, 
comprising ?rst ampli?cation means for amplifying a ?rst 
signal, second ampli?cation means for amplifying a second 
signal, gain control means for controlling gains of the ?rst 
and second ampli?cation means With a control signal com 
mon to the ?rst and second ampli?cation means, amplitude 
deviation detection means for comparing amplitudes of the 
?rst and second signals ampli?ed by the ?rst and second 
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4 
ampli?cation means With each other to detect an average 
amplitude deviation betWeen the ?rst and the second signals, 
and integration means for integrating an output of the 
amplitude deviation detection means and controlling the 
gains of the ?rst and second ampli?cation means based on 
a result of the integration. 

With the amplitude deviation correction circuits, the aver 
age amplitude deviation betWeen the ?rst and second signals 
is detected and the output of the average amplitude deviation 
is integrated and then the gains of the ?rst and second 
ampli?cation means are controlled based on a result of the 
integration. Consequently, the amplitude deviation betWeen 
the ?rst and second signals such as an I signal and a Q signal 
of a baseband obtained by orthogonal demodulation can be 
corrected. 
More particularly, With the amplitude deviation correction 

circuits, it is possible to detect an average amplitude devia 
tion betWeen tWo baseband signals received such as an I 
signal and a Q signal as mentioned above and operate 
respective variable gain ampli?ers in response to a result of 
the detection to perform automatic adjustment so that the 
gain deviation may be eliminated. Particularly in a receiver 
of the direct conversion system, a variable gain ampli?er of 
a large dynamic range in the baseband is used for both of the 
I signal and the Q signal of baseband outputs. While the 
gains of the variable gain ampli?ers are usually controlled 
With a common gain control signal, a deviation still appears 
betWeen the gains due to a dispersion of parts. This deviation 
has a bad in?uence on a decoding circuit in the folloWing 
stage of the receiver. Where the amplitude deviation correc 
tion circuits are applied, the deviation can be eliminated 
automatically. Therefore, otherwise possible deterioration of 
the reception quality of the decoding circuit in the folloWing 
stage of the receiver can be prevented. 
The above and other objects, features and advantages of 

the present invention Will become apparent from the fol 
loWing description and the appended claims, taken in con 
junction With the accompanying draWings in Which like 
parts or elements are denoted by like reference symbols. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an amplitude deviation 
correction circuit to Which the present invention is applied; 

FIG. 2 is a similar vieW but shoWing another amplitude 
deviation correction circuit to Which the present invention is 
applied; 

FIG. 3 is a gain control signal to gain characteristic 
diagram of variable gain ampli?ers shoWn in FIG. 1; 

FIG. 4 is a block diagram shoWing an amplitude com 
parison circuit and an integration circuit shoWn in FIGS. 1 
and 2; 

FIG. 5 is a block diagram shoWing an example of a 
conventional receiver of the heterodyne system; and 

FIG. 6 is a block diagram shoWing a receiver of the direct 
conversion system. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, there is shoWn an amplitude deviation 
correction circuit to Which the present invention is applied. 
The amplitude deviation correction circuit is incorporated in 
a receiver of the direct conversion system Which includes an 
antenna 1, a radio frequency band-pass ?lter 2, a loW noise 
ampli?er 3, an orthogonal demodulator 4 Which includes an 
ampli?er 31, a pair of double-balanced mixers 32 and 33, 
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and a 90° phase branching unit 34, a pair of baseband ?lters 
5 and 6, and an AGC circuit 711 Which includes variable gain 
ampli?ers 8 to 15 and a gain controlling voltage generation 
circuit 16. The elements of the receiver mentioned are all 
similar to those of the receiver of the direct conversion 
system described hereinabove With reference to FIG. 6, and 
therefore, overlapping description is omitted herein to avoid 
redundancy. The amplitude deviation correction circuit 
according to the present invention is positioned folloWing 
the AGC circuit 7a. 

The amplitude deviation correction circuit in the folloW 
ing stage of the AGC circuit 711 includes a pair of variable 
gain ampli?ers 17 and 18, and an amplitude correction 
circuit 19. The amplitude correction circuit 19 includes an 
integration circuit 20 and an amplitude comparison circuit 
21. 

In operation, an I signal (in-phase component or ?rst 
signal) and a Q signal (orthogonal component or second 
signal) outputted from the AGC circuit 711 pass through the 
variable gain ampli?ers 17 and 18 and are outputted as 
signals 23 and 24 to the folloWing stage, respectively. The 
output of the variable gain ampli?er 17, that is, the I signal, 
is branched and inputted to the amplitude comparison circuit 
21. Similarly, also the output of the variable gain ampli?er 
18, that is, the Q signal, is branched and inputted to the 
amplitude comparison circuit 21. 

The amplitude comparison circuit 21 compares the ampli 
tudes of the I signal and the Q signal inputted thereto With 
each other and, for example, outputs +1 volt When |I|>|Q|, 
that is, When the amplitude of the I signal is greater than that 
of the Q signal, but outputs —1 volt conversely When |I|<|Q|, 
that is, When the amplitude of the I signal is smaller than that 
of the Q signal. The integration circuit 20 reversely inte 
grates (smoothes) an output of the amplitude comparison 
circuit 21 With a sufficient time constant. The gain of the 
variable gain ampli?er 17 is controlled using a voltage 
output —AVc of a result of the reversal integration. Mean 
While, the integration circuit 20 outputs also a voltage output 
+AVc further reversed from the voltage output —AVc of the 
reverse integration, and the gain of the variable gain ampli 
?er 18 is controlled With the signal of the voltage output 
+AVc. 

Referring noW to FIG. 4, there is shoWn an example of a 
construction of the amplitude comparison circuit 21 and the 
integration circuit 20 described above. The amplitude com 
parison circuit 21 includes a pair of recti?er circuits 51 and 
52 and a comparator 53. The integration circuit 20 includes 
a pair of operational ampli?ers 54 and 55, resistors 56 to 58, 
and a capacitor 59. 

Subsequently, operation of the amplitude comparison 
circuit 21 and the integration circuit 20 is described. The 
recti?er circuits 51 and 52 produce absolute values III and |Q| 
of the amplitudes of the I signal and the Q signal. The values 
are compared With each other by the comparator 53. An 
output of the comparator 53 may be set, for example, to :1 
volt. The output of the comparator 53 is passed through a 
reverse integrator formed from the resistor 56, capacitor 59 
and operational ampli?er 54 to obtain a voltage output 
—AVc. Further, the output —AVc of the reverse integrator is 
passed through a reverse ampli?er formed from the resistors 
57 and 58 and the operational ampli?er 55 to obtain a 
voltage output AVc. 

Subsequently, operation of the amplitude deviation cor 
rection circuit is described in detail. An example of a gain 
control signal to gain characteristic of the variable gain 
ampli?ers 17 and 18 is shoWn in FIG. 3. As can be seen from 
FIG. 3, such a symmetry that, When the gain control signal 
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6 
Vc is +AVc, the gain is +Gc, but When the gain control signal 
Vc is —AVc, the gain is —Gc is preferable. Further, Where the 
range of variation of the gain is :3 dB, the amplitude 
deviation of up to :6 dB betWeen the I signal and the Q 
signal can be corrected by the amplitude deviation correc 
tion circuit. 

Since the I signal and the Q signal inputted to the 
amplitude comparison circuit 21 are both in a modulated 
state, they have random (random) instantaneous values. 
HoWever, on an average, one of them has a higher value, and 
the time rate at Which the output of the amplitude compari 
son circuit 21 becomes +1 volt varies in conformity With the 
ratio in magnitude. In particular, if |I|>|Q| on an average, then 
the rate at Which the output of the amplitude comparison 
circuit 21 is +1 volt is high, but in the reverse case, the rate 
at Which the output of the amplitude comparison circuit 21 
becomes —1 volt is high. If the output of the amplitude 
comparison circuit 21 is reversely integrated and integrated 
to control the variable gain ampli?ers 17 and 18 in such a 
manner as seen in FIG. 3, then if |I|>|Q| on an average, then 
the integration circuit 20 operates so that the gain of the I 
signal drops and the gain of the Q signal rises. On the 
contrary if |I|<|Q| on an average, then the integration circuit 
20 operates so that the gain of the I signal rises and the gain 
of the Q signal drops. The amplitude deviation betWeen the 
I signal and the Q signal is corrected thereby. 

Particularly as an example of operation, When amplitude 
comparison is performed by the amplitude comparison cir 
cuit 21, if the I signal is higher than the Q signal, then the 
output of the integration circuit 20 varies so that the gain of 
the variable gain ampli?er 17 may be dropped or the gain of 
the variable gain ampli?er 18 may be raised, but if the I 
signal is loWer than the Q signal, then the output of the 
integration circuit 20 varies so that the gain of the variable 
gain ampli?er 17 may be raised or the gain of the variable 
gain ampli?er 18 may be dropped. 
As another example of operation, When amplitude com 

parison is performed by the amplitude comparison circuit 
21, if the I signal is higher than the Q signal, then the output 
of the integration circuit 20 varies so that the gain of the 
variable gain ampli?er 17 may be dropped and the gain of 
the variable gain ampli?er 18 may be raised, but if the I 
signal is loWer than the Q signal, then the output of the 
integration circuit 20 varies so that the gain of the variable 
gain ampli?er 17 may be raised and the gain of the variable 
gain ampli?er 18 may be dropped. 

Subsequently, another amplitude deviation correction cir 
cuit to Which the present invention is applied is described. 
While the amplitude deviation correction circuit of the 
second embodiment has a basic construction similar to that 
of the ?rst embodiment described above, according to the 
second embodiment, the variable gain ampli?ers 17 and 18 
can be omitted. 
The amplitude deviation correction circuit of the second 

embodiment is shoWn in FIG. 2. Referring to FIG. 2, the 
amplitude deviation correction circuit of the second embodi 
ment is different from the amplitude deviation correction 
circuit of the ?rst embodiment in that it does not include the 
variable gain ampli?ers 17 and 18 Which are components of 
the amplitude deviation correction circuit of the ?rst 
embodiment but instead uses the ampli?ers 11 and 15, Which 
are a set of variable gain ampli?ers of the I signal side and 
the Q signal side of the AGC circuit 7b, as such, respectively. 

In particular, as gain control signals for the variable gain 
ampli?ers 11 and 15, the outputs —AVc and AVc of the 
integration circuit 20 are applied through a pair of addition 
circuits 26 and 27. Consequently, the balance betWeen the 
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gains of the variable gain ampli?ers 11 and 15 Which output 
the signals 23 and 24 to the following stage is varied to 
correct the amplitude deviation betWeen the I signal and the 
Q signal. Consequently, similar effects to those of the 
amplitude deviation correction apparatus of FIG. 1 are 
achieved. 

While preferred embodiments of the present invention 
have been described using speci?c terms, such description is 
for illustrative purposes only, and it is to be understood that 
changes and variations may be made Without departing from 
the spirit or scope of the folloWing claims. 

What is claimed is: 
1. An amplitude deviation correction circuit, comprising: 
?rst ampli?cation means for amplifying a ?rst signal; 
second ampli?cation means for amplifying a second sig 

nal; 
amplitude deviation detection means for comparing 

instantaneous absolute values of amplitudes of the ?rst 
and second signals ampli?ed by said ?rst and second 
ampli?cation means With each other to detect an ampli 
tude deviation betWeen said instantaneous absolute 
values of the ?rst and the second signals ampli?ed by 
said ?rst and second ampli?cation means; and 

integration means for integrating a time rate of an output 
of said amplitude deviation detection means represent 
ing an amplitude deviation betWeen said instantaneous 
absolute values of the ?rst and the second signals and 
controlling gains of said ?rst and second ampli?cation 
means based a result of the integration. 

2. An amplitude deviation correction circuit as claimed in 
claim 1, further comprising third ampli?cation means for 
amplifying the ?rst signal, fourth ampli?cation means for 
amplifying the second signal, and gain control means for 
controlling gains of said third and fourth ampli?cation 
means With a control signal common to said third and fourth 
ampli?cation means. 

3. An amplitude deviation correction circuit as claimed in 
claim 2, Wherein, if a result of the amplitude comparison 
performed by said amplitude deviation detection means 
proves that the ?rst signal is higher than the second signal, 
then an output of said integration means varies so that the 
gain of said ?rst ampli?cation means is dropped and the gain 
of said second ampli?cation means is raised, but if the result 
of the amplitude comparison proves that the ?rst signal is 
loWer than the second signal, then the output of said inte 
gration means varies so that the gain of said ?rst ampli? 
cation means is raised and the gain of said second ampli? 
cation means is dropped. 

4. An amplitude deviation correction circuit as claimed in 
claim 1, Wherein, if a result of the amplitude comparison 
performed by said amplitude deviation detection means 
proves that the ?rst signal is higher than the second signal, 
then an output of said integration means varies so that the 
gain of said ?rst ampli?cation means is dropped or the gain 
of said second ampli?cation means is raised, but if the result 
of the amplitude comparison proves that the ?rst signal is 
loWer than the second signal, then the output of said inte 
gration means varies so that the gain of said ?rst ampli? 
cation means is raised or the gain of said second ampli? 
cation means is dropped. 

5. An amplitude deviation correction circuit as claimed in 
claim 1, Wherein said amplitude deviation detection means 
includes ?rst and second absolute value production means 
for producing absolute values of the amplitudes of the ?rst 
and second signals ampli?ed by said ?rst and second ampli 
?cation means, and differential ampli?cation means for 
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8 
differentially amplifying outputs of said ?rst and second 
absolute value production means. 

6. An amplitude deviation correction circuit as claimed in 
claim 1, Wherein said integration means includes reverse 
integration means for reversely integrating the output of said 
amplitude deviation detection means, and reversal means for 
reversing an output of said reverse integration means. 

7. An amplitude deviation correction circuit as claimed in 
claim 6, Wherein the gain of said ?rst ampli?cation means is 
controlled With an output of said reverse integration means 
and the gain of said second ampli?cation means is controlled 
With an output of said reversal means. 

8. An amplitude deviation correction circuit as claimed in 
claim 1, Wherein the ?rst and second signals are orthogonal 
demodulation signals. 

9. An amplitude deviation correction circuit as claimed in 
claim 1, Wherein the ?rst and second signals are signals 
obtained from a direct conversion receiver. 

10. An amplitude deviation correction circuit as recited in 
claim 1, Wherein said amplitude deviation detection means 
produces an output having a sign corresponding to a sign of 
a difference betWeen said ?rst signal and said second signal. 

11. An amplitude deviation correction circuit as claimed 
in claim 1, Wherein said amplitude deviation detection 
means produces a signal having an amplitude and a ?rst sign 
When said absolute value of said ?rst signal is larger than 
said second signal and having said amplitude and a second 
sign When said absolute value of said second signal is larger 
than said second signal. 

12. An amplitude deviation correction circuit, comprising: 
?rst ampli?cation means for amplifying a ?rst signal; 
second ampli?cation means for amplifying a second sig 

nal; 
gain control means for controlling gains of said ?rst and 

second ampli?cation means With a control signal com 
mon to said ?rst and second ampli?cation means; 

amplitude deviation detection means for comparing 
instantaneous absolute values of amplitudes of the ?rst 
and second signals ampli?ed by said ?rst and second 
ampli?cation means With each other to detect an ampli 
tude deviation betWeen said instantaneous absolute 
values of the ?rst and the second signals ampli?ed by 
said ?rst and second ampli?cation means; and 

integration means for integrating a time rate of an output 
of said amplitude deviation detection means represent 
ing an amplitude deviation betWeen said instantaneous 
absolute values of the ?rst and the second signals and 
controlling the gains of said ?rst and second ampli? 
cation means based on a result of the integration. 

13. An amplitude deviation correction circuit as claimed 
in claim 12, Wherein said amplitude deviation detection 
means includes ?rst and second absolute value production 
means for producing absolute values of the amplitudes of the 
?rst and second signals ampli?ed by said ?rst and second 
ampli?cation means, and differential ampli?cation means 
for differentially amplifying outputs of said ?rst and second 
absolute value production means. 

14. An amplitude deviation correction circuit as claimed 
in claim 12, Wherein said integration means includes reverse 
integration means for reversely integrating the output of said 
amplitude deviation detection means, and reversal means for 
reversing an output of said reverse integration means. 

15. An amplitude deviation correction circuit as claimed 
in claim 14, Wherein the gain of said ?rst ampli?cation 
means is controlled With an output of said reverse integra 
tion means and the gain of said second ampli?cation means 
is controlled With an output of said reversal means. 
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16. An amplitude deviation correction circuit as claimed 
in claim 12, wherein the ?rst and second signals are orthogo 
nal demodulation signals. 

17. An amplitude deviation correction circuit as claimed 
in claim 12, Wherein the ?rst and second signals are signals 
obtained from a direct conversion receiver. 

18. An amplitude deviation correction circuit as recited in 
claim 12, Wherein said amplitude deviation detection means 
produces an output having a sign corresponding to a sign of 
a di?‘erence betWeen said ?rst signal and said second signal. 
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19. An amplitude deviation correction circuit as claimed 

in claim 12, Wherein said amplitude deviation detection 
means produces a signal having an amplitude and a ?rst sign 
When said absolute value of said ?rst signal is larger than 
said second signal and having said amplitude and a second 
sign When said absolute value of said second signal is larger 
than said second signal. 


